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EL DISPLAY DEVICE AND ELECTRONIC DEVICE 

PUB. NO.: 2001-005426 [JP 2001005426 A] 

PUBLISHED: January 12, 2001 (200101 12) 

INVENTOR(s): KOYAMA JUN 

APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD 
APPL.NO.: 11-176521 [JP 99176521] 
FILED: June 23, 1999 (19990623) 

INTL CLASS: G09G-003/30; G09F-009/30; G09G-003/20; H05B-033/14 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a clear multilevel color displayable EL 
display device and an electronic device with it. 

SOLUTION: A current supplied to an EL element 110 is controlled by 
providing a resistor 109 of a resistance value higher than on-resistance of 
a current controlling TFT 108 between the current controlling TFT 108 
provided on a pixel 104 and the EL element 1 10 both provided in a pixel 
1 04. Then, a gradation display is performed by a time division drive system 
controlling luminescence and non-luminescence of the EL element with the 
time, and the effect due to the characteristic dispersion of the current 
controlling TFT 108 is prevented. 



(19>H:WWt*W (JP) 02) & £g) ij^ & $g (A) (H)»fPffl«^W#^ 

#HB2001-5426 
(P2001-5426A) 
(43)&HB ¥J*13*F 1/312 B (2001. 1.12) 



(51) IntCl. 7 




F I r-vn-r(##> 


G 0 9 G 3/30 




GO 9G 3/30 K 3K007 


G 0 9 F 9/30 


3 3 8 


G 0 9 F 9/30 338 5C080 




3 6 5 


365C 5C094 


G 0 9 G 3/20 


6 24 


G09G 3/20 624B 




6 4 1 


64 IE 






mmoms ol <^29jo *»mzvt< 


(21) HM*^ 


1-176521 


(71)fflHA 000153878 








/r>o\ T 1 1 Mrf 1— t 


■SFjERll^ 6 ^ 23 H (1999. 6. 23) 








wmwm /mu is 




















(54) mwozm 







(57) [Rft] 

T 1 0 8 E LsS^F 1 1 0 tOfflC, tlfflMTFT 
1 0 8 <D*>1&gt J; !9 (>&tt«a>n^tt8t# 109^ 
JtSr K'EL^l 1 0lCflt|&Six*««lE4r«»-f 
£ D ^Lt, ELi^l 1 0<0«ft, *«*Sr^B-e«M 



Tidw 



PC IP 



r 



DlilUI D>U 
Slfflllt 



Latch 
Sltttll' 



(A) 



WOO 1Mb 



T 



■Mill 




(2) 



13-005426 



[#Iffjf#<7>«Sffl] 

[M*«l] S«±KTFT^»J*£ftfcB*«|S, V s - 

BUlEBSiSBI-lSlT tHtlMfflTF T k E Llif f £ 
[W*JI2] iS«±JcTFT-eJgfife5*xfciB*«BJ, 7"*- 

mmmmmci&rt h^tzm,m.ummr f t t e Lift 

[3**9 3] J£ffi±tcTFT-C3Kfife5nfciB*«» x- 

mammmzm-t htitzm^mmm t f t £ e 

rolBci*. a««WJ»fflTFT»«ttJIt-Wl2Ufclg 

tt*^ttit e>n-cv^s - 1 zwmt-rz e l 
*«*w«bHiixtt:itrB*'- 

17U-A^n^l. (nlJ2a±©lt) W^HICJt 
fSLfc1t%rof-^'7 U— A (SF1, SF2, SF3-S 
F(n-lh SF(n)t*t) 

(T a ) &WX7 L '(>mWl (Ts:<&U SF1, SF 
2. SF3 • SF(n-l), S F (n) Id 

P^&^Tsl, Ts2, Ts3— Ts(n-l), Ts(n)ir^-r) 

mm&n+T-?-? ^--Mcfe'v^x, HSIElfXT^vMIIII] 

£Tsl : Ts2 : Ts3 : ■•• : Ts(n-l) : Ts(n) = 2° : 2 
-1 . 2 -2 : ... : ■ 2 -(n-l) £ t£Z> i 5 tcS^f 

5S&3<7>^IS:£, 

£igT*fi£ £ H-5 r £ £ "T 3 E L 

[f!Mfg5j B*«4C*Jl>r. lteE$l«>^&. ^2 
£O^SS.O'f5 3ir)#g|±HtiiaSS±<-3l^$ixfc I 
y/l^iW w £ ZW&t-tZ E L^^g. 

[S#rS6] If^rfl 7!>M|»*JS3ictJ^T, MIST F 
TroSttgli (110} iaipHCS*JCi-5«f»I115f«S: 



?rtt5rt *r«f»i:i-5 E L**«g. 

3 E LS^gi^^SfggT'fcot, 
flfflEE L*^g(±TFTT-ffM.£ftfcBiifglk 

wiBd.m%mzns>ii hM^mMmmm TFTtELtft 
f«g. 

HMffiEL**$|gl±TFTT-^$tLfcSiii(f*l5, 7*-* 

mmmmm^wcit ^h,tz.m.rkmmm TntELmft 

wiSJKIi, OE«j««iJ»fflTFTro^->»tn:J; ►> t>*^« 
tlZELm^$im.&-&ttW.T : 3imX-hr>X. 

mmE Lm^mttT f TX'Bf&^titzmmu, 
ft &am9}®&RW- htg^mm®m&&G l« 
iwnsH*aj^Rjt enfcm^^jfWffl TFTtEL*ft 

©IBHcfl, 0ECft«J«lffl TFT CDigttJi £ -(Ms UfcJg 

fomm it e> ^ 5 r £ s- £ -t- 5 s^g. 

[IB#iSl 2] If *Jf 9 75S!t*JS 1 lir*^T\ ffJIE 

17l/-^nt^ (nll2EtJ:«SS) <0pgl«ic>!t 
&Ltl&&.<DV77 \y— J* (SF1, SF2, SF3-S 
F(n-l), SFWtSt) \z&WtSmi<Ottb, 
ffitc!.M$kCO j y-77ls-^\-&l<^X, 7KU7ffl|| 

(T a ) S.Vf-^x-f >«SW (Ts:<EL. SFU SF 
2, SF3- -SF(n-l). S F (n) \Z.<ti$stZ>*r-*T4 >M 
WS:#*TsK Ts2, Ts3- •Ts(n-l), T sin) 
£iSiRi-SfS2co3MS:i: % 

^Tsl : Ts2 : Ts3 : - • : Ts(n-l) : Ts(n) = 2° : 2 
-1 . 2-2 : ... : 2 -(n-2) . 2 "(n-1) t KZ, X 5 KR3£i- 
«,f5 3co^i:. 

[iB*3Sl 3] i»*^i 2I^*3V>T, miiaBlw^, 
^2<D^SS.t/^3(D^S(iHfIiESSJ:tC|lil$tifc I 

TFTcoeitgii {lio} &fa\zttm-rz>'m.^-m\Ei$T 

i&&*+~>y =>^mX'Mf&£ixX^Z>Zk*:<ft1&k-fZ> 
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[0 0 0 1 ] 

EL (xi/^hp;u>^yt^) ^SIBfttf-t^E 
[0 0 0 2] 

^BftiattT?fToT:v^fcB*«lW«i*r. 

StR±l' JKrE L fcffilfclilK-Cff o ^ b &*im 4: ft o Ti^ 

[0 0 0 3] Z<D£ btZTtT-A-?-? h V fXM^m 

#k hwfiMKc^ «*ft«£#»e>nsi: 

[0 0 0 4] T^f^vh^^EL^I 

BoBJttfti&ttia 3 t^-r 5 ft fc<o#HftWT*>o 

3 0 2liEL^3 0 3tcfitJ&-r5«SESrf(iJ«i-f"4fc«) 

<z>*^ mumm**) tLxmrn-tzTrr out. 

«a«HWfflTFTit^) > 3 0 4li3y7 f >f <«« 
S*) T**>6„ ^yf^fflTFT3 0 1«ty-hE 
US 0 S&tfy-^gfiH (x-^ett) 3 0 6M«tt$ 
nt^So l»J»fflTFT3 0 2tt»KK>' 

liELXf 3 0 31:, y-^Wt«*«*«3 0 7i:«K 

[0005] y-hE«3 0 53»sW53ix6i:^-f y?- 

>^TFT3 0l£Oy-h^i#, y-*Ifiij*3 0 6 

^f-^n^^^fVf 3 0 4i;t s^n, ttsitmm 

fflTFT3 0 2wy- btm< 0 ^Lt, 

fflTFT 3 0 1 coy— hasHlSfcflL ^yf^t304 

^fcif c J; o t tSffliffl t F T 3 0 2 coy 
- M*0H^fc44 4:ft9, twIB, EL**3 0 3^8 
ft-fSo :^)ELS^3 0 3 0»jtBHflEtt5««*T 

[0 0 0 6] ~(Dt$, ELi^3 0 3CMSHSa 
^fi(tm^SJffllfflTFT3 0 2 coy- hBffitictoTSJ 

[0 0 0 7] HI 4 (A) ill«J«fflTFTc7)h7yy 

**Wtt«r*i-^9:7-e*>>K 40iiiid-v g »tt 
(xni d-vgftj^) i^jxt^^o rcti d« 



5w4:j»s-C#5 0 

[0 0 0 8] a*, EL*^SrBtt-r4^fcfco-C, ± 
Id I d-Vg4*tt^*4 0 2T'*Ufc««S:ffl^-5 B 

4 0 2x*mAstm%i<D&;±m&m4 (b) t*-*-. 

[0 0 0 9] HI 4 (B) fc*5l*T, »»-e*+**IEtt1h 

*s«± (v t h) jfifi?xii^n^T^y- h«£e-cs>£ 

y- h«EEK«fcS«ttfWW«:fT9 0 
[0 0 10] ^^•yfy^lTFTSOl flSWl^TB* 

3 0 2<oy— h«EEtftS 0 :c0<t^. [14 (A) fc* 

Lfc«*B-eWEE L*^ 3 0 3 So 
[0011] J^iWj;9l:, f-^ff^[aotEL$ 

S*^i^5 o ro^m^fr^ar^n yawing* 

[0 0 12] L**Lft*Sfe, ±E7tn^B«*a:ttT 
i«^7fy^fflTFT«I d-VgWttAspiCBtB 

[0 0 13] -t<7D»^ ^fy^fflTFTO KU- 

-T v«SLf±^7 7*wg*i: fc «t 5#ftft 5 t>co^ ft 
V, #B*W«*iM»fflTFT^I±*ft5y-h«BE^ 

^F^rtT^ift < ft£ 0 
[0 0 14] 3=fc % (Ei:#B*co«SEfBiJ»fflTFTi^ 
LV^y— hWIEffifafriltb LTt, t»JifflTFT 

asrm^-rs-^ttT^ftv^ ^^ic 04 (a) t>*b 

ft. i d-vg#tt^«^T*t-rtitii^ «u^y- h 
«BE^^>oTtm^*ns«sE*ji*#<afts tt^ 

[0 0 15] ^-T yf>ylTFT^t«J 
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[0016] 
[0 0 17] 

[*«*»*-»-5fcJ&0>#SH *ffifIA(±T^pyf5gS| 
[0 0 18] BP^. SSfES»J»fflTFTW^>»tn:^TF 

[0019] ^ ~x*m&wx\^ «SE»j»ffiTFT<7) 

>fcEL**£<D|BKffiffi# (R) SrjtW^SUt 
U *OSa*|i:J:oT«*»J»PfflTFT^&EL» : F 

fca6i^*i, «8t»J«ifflTFT<o^>»gtJ:0fc+»li» 

kQ~5 OMQ (KKlil0kQ~10MQ, £ <b 

(:^L<ii50kfi~iMQ) ^«H^e>anRi-ntf 

[0 0 2 0] Sfc, «H6WSrHJS-ra»^, EL^ 

ic»gnsmffi*^a&©t<* (r) (D^mx^^, m& 

t\ *^^W*W-Cf±««»JIWfflTFT«:J|l|C**tt 
SI*** (JKT. B###IRIP!<^9) Srffl^Sr 
[0021] **tt^tt«T<oJ:5^LTi*iMMP»»* 

5 6|5gp ( 1 6 7 7^fc) ^^/U^^-^SrtTP*^ 
[0 0 2 2] *i\ Illl7l/-ASr8o(?)t^7U- 

>TT*f«8«JHi£»ti:6 oh z> ip*» i#IHK6 o^u- 

60 ft*5, 1 7 l^-^tS bi:I*|C»«Lfc7 



[0 0 2 3] loco-^y^u— AiiT Ku^SBffl (T 

tt-JHWiflfoTtaiO til, ELSH^fcfcS-SrCV* 

^WMSr^Ur^So (B10) 
[0 0 2 4] ^It'lo|(7)ty7l/-A^SF 1 £P¥ 

t>\ y.T2o@<7)1f-^^ A^f ) 8o|(0t7'7I/- 

A$tSrSF2-SF8^^ 0 *fc, 7Kl/X« 
(Ta) (iSFl-SF8*t-£l?*)5o — SF 
l^SFS^^T^^JtSM (Ts) t-tfuWlTsl-^ 

Ts8£-f 5, 

[0 0 2 5] Tsl : Ts2 : Ts3 : Ts4 : Ts5 : 

Ts6 : Ts7 : Ts8= 1 : 1/2: 1/4: 1/8: 1/ 
16 : 1/32 : 1/64 : 1/12 8^ ££9 KU" 
^^^^PflSrR^So fit, SF1-SF8^ 

B^a^WT' 2 5 6 pgp<7) 9 ^3rS<7)B»if^S:fT 
9 rt#-et5. 

[0 0 2 6] i-r, B^^^-T^EL^-f-CO^m^ 
(TFTlc»»*ixTV^V^««)«ai*rflM-. »*l±» 

T*sf, EL*^****-fri'Jc*iiig||^7 f --^flr*Sr 
TLfcfb. *ffp]*ffitc«ffiSrJO*.T (Witt) 

EL*^Dt^6 a ^.^jwm^^x-r^PBi^* 

[0 0 2 7] W:, fftfT Ki^JBfflt-A'K ±S*{c 
tliTsi— Ts7cov^-f^^WPfl^i^^v L -r >-JHfW£fc 

[0 0 2 8] J^T, C0 6oC0^^^ AJCOV^T 
ra«W»f£S:ifft*)iSU Hi#CTs6, Ts5-- Tsl t x 

[0 0 2 9] 8 0^7 U-^^fflSlfcib 1 7 

#\z£^xz<Dmm<DVgm$:mffli-z>o ix.il t s i^ 

Ts2£3ftLfc»^li:£:*T£ 10 0%^ Lfc 9 7 
5%wWaSr«5-ej, Ts3tTs5i:Ts8S:ilWLfc# 

[0 0 3 0] ftfc, 2 5 6 KW^»^f-ot ^Tl^ 

[0 0 3 1 ] nt'yh (nJ±2«±<7>*») (2 
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y h<D?%m^tti££^Xn&(r>-*y'yi'-j± (sfi, 
SF2, SF3-SFH), SF(n)^t) ^»f»|-T 

[0 0 3 2] £ bl-, ZixjbnftcD^y^lx- AliT 
K^SIP* (Ta) (Ts) kl#lSi£ 

[0 0 3 3] ^Lt, nft<D&^:/:7 AOI^tM 
V^FfU ({BU SFU SF2, SF3— SF(n-l), SF 
(n) I^Ut^t^f^ TsU Ts2, Ts3 

•••Ts(n-l), Ts(n)^^f) £Tsl : Ts2 : Ts3 : ••• : 
Ts(n-l) : Ts(n)=20 : 2"! : 2"2 : •■• : 2 "^-2) . 
2 -(n-l) £ 9[:Mlf^ 0 

[0 0 3 4] r<D^T\ ttt^l y-fyu—MsXtem 

^coy- Fin (x-^ff^-tc^-f-^) ^ip^^ e r 

[0 0 3 5] Z.<nm / E&nft<D-V-77 A^T IC&l, > 

[0 0 3 6] JtaJrco J: T^f^^vhiJ ^^SE 

L^^gtC^o^T, tSSIOTTFT^KKytE 
LfTP ^P^ffi^f* (R) ^Rtt, ELi^tl^ 

yy*K£zvgm*&&m<:zb&x%z 0 

[0 0 3 7] 

v ? xmELm^ms:(o\B}mm)&£mi (a) ic^-n 

mi (A) W^r^TF^xSELS^flt 

s^±i-FM^n^TFT(^j;oTii]^gi5i o i % mm 
*BJo«i22(-ia«snfc^-^fs*«e«iiEiKi o 2&t/ 

#««»«MKile](B t h«*flW»ttliII&W: If 6 fc 

[0 0 3 8] 7-W«*ffl]KftleJf&l 0 2«**W«-^> 
7 h 1 0 2a, 7^ (A) 1 0 2b x yy=f- 

(B) 10 2c£^fr o ±fc, ^7M/^^10 2a(: 
tJ y 5 s</U* (CK) bs<jUA (SP) 

t^A^H, 5yf (A) 10 2b(C|if^^/Uf-^ 
fs-^* (Digital Data Signals) J&SA*j£iX„ 7 



(B) 1 0 2ci-fiVy^{3^ (Latch Signals) frAf) 

[0 0 3 9] ^JBSI^T-ttBSiai^A^SixS^-^W 
&Vgm&^x&t£^<nx\ roj ifc(± rij <n\n®.£ 

[0040] Huge loicdvhy^ *#k*«<7>ii 

(B) lC*-f% Hi (B) fc*5C*-t\ lOSfiX-T^f 

i o 6 t^-^fai^srAA-f (y-*%m 

t>V^5) 1 0 7(~jf^£*xT^S 0 
[0 04 1] it lOSiilffifflWTFTT^l 
•=Er<7)y— M^^^ yfV^fflTFT10 5(O K U-f >M 
SE«cS*t5o ^Lt, «SS#J»fflTFT 1 0 8 co KW 
VlilglTCfrl 0 9^LTELi?-l 1 Olcg^Sn, 
y-^tt««*l&*»l 1 l»-»«Six4 0 ELl^l 1 

ottm«nw»fflTFT i o 8td««Bsafc»« (a^m 

«) EL*S:^TIIWi^»rtlLT»lt6Jxfclft« 
[0 04 2] fc*5. &$tft 1 0 9 ttKff MfPffl T F T 1 

[004 3] X^7f>^TFT10 5^I 

(*y*km) K:***, 1S»tfti 0 8 

£>ft<5 0 :©^>f>tl 1 3li^^7fy^TFT 
1 0 5<fcKW>i«K««*ill 1 1 

[0 0 4 4] £JL±<D£ oftmmWzAfi£tlZ J ri?*/i' 
^-^ia^-tis «F»«Mf«7*-*«#«*|illSl l 4(r 

[0 0 4 5] Jfcfflft^tt, ^flPSIS^-^ft^^E 
Kl 14C^ N 17^^nt'7F (n(±2W±COS 
ft) <0»l||te»«Lfc**iD*^7U-i,^»li-5^ 

^^^Tsl : Ts2 : Ts3 : — : Ts(n-l) : Ts(n) = 
2 0 : 2-1 : 2-2 : - : 2"(n-2) : 2 -<n-l) £ 45 ± 9 

[0 0 4 6] C W^Si]PSW^-^{I^*lHlK 1 1 4 
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*H«W^)EL**SJIIIcA**n5*fiSfc<C4o Z<D 

tss^iit «a*noEL»#tt«j:i»d«pfii 

[0 0 4 7] ^WBH^-^ft^-atEIKl l 
^*yv^-*«*****SS9l0>E L**MS«|£A2J* 

[0 0 4 8] H^fNRMI^-^A^HB 
l l 4 10 4. ^-*«^»»IhH* l 

0 2Jttfy- hff-?-«iJIE»JlHlK<!r^-^Sffi±l-TFT 

5fi^E(i, l*^«»Slr-^(t-g-«4lElK3&5EL* 
[0049] #»«93(ot ^t^^mi^^i 

[0 0 5 0] H 21:1*51^ 1 1 12fiT*fc 

5 flu f^ntxf^fifiMl* 

[0 0 5 1 ] ifc, T«Wll 2r±»^nftt>f ^-^Sr^tf 
sfl«. 5*i»:ttRlt4<tt«b4V^ TifcB§ll2<k 

ffc£*BI (S iOxNy : x. y f*ffilc<OK&, T*^S 

[00 5 2] 20 1liX>{-7f>^TFT, 2 0 2li 
t«*i«fflTFTT^^ ^^nft^HTFT 

*li p f t ^/HT F T ^Sff M^ift i 0 fc*£<^ 
tztb, «if^a**s*< L^1-v\ ifc, PIC 

fc T FTt-Y Xli nf + ^lT F T<7> 
*<Vtctb, nft*/HTFTS:l 



[0 0 5 3] fcfc'U *K*«^J3V>T, ^>fyf>^ 
fflTFT^ ttacM^tPffl T F T ^ n ^ -t T F T ICRS 

STFT^t^:H^ir^5 0 

[0 0 5 4 ] ^^-7f>^fflTFT2 0 1lt V-^« 
«13, KW^a«14, LDDl»15a-15d, 
ftmfmi 6fttf***/l*J*f«l 7a, 1 7b£^tr 
ffittB, y-MKHKl 8, 9a, 19b. 

m 1 VmtUMI 2 0 , y-*fi|&2 KK>E 

l±* 1 JUHfetUR 2 0 fi«S±©^T F T [C^iiT'^o 

[0 0 5 5] 4fc, H2IC*-*- *-f 5/f>^fflTFT2 
0 9a, l 9bdS*«M^»KESlxT*5 

^^*^»i*1H«*:^61SttJI*:«tf«JS) t'fcot 

[0 0 5 6] -r/i^y- h«ifctt^7««S:fi*i-5± 
"C*H6-C*T»"C*>0, >y^^^fflTFTC0^"^m»ft 
i-fiff* *ftfc*ttBl (B) H^H^Vx 
l 2fd j K.Sft**4:/hS<-rSwi:jiS-C#S ll fiP 
=>f>tl l 2co*WE«£/h£< + S^^^t? 

[0 0 5 7] J^lbCU ^7f^^fflTFT2 0 1|:*) 
^T[±, LDDfi«15a-15dtt, HfeltBS 1 8 

Sfc, LDD®«1 5a- 1 5dO*S 
(46) (2 0. 5-3. 5jum, ftSW 1-112. 0-2. 

[0 0 5 8] fc*5, ft^/«i«iLDD«tCO 

[0 0 5 9] *Sffl»fflTFT2 0 2lt y — * 

f«26, KKy««27, LDD«828*U«ft 
^;««2 9i^tti, y-hJlfe*IKl 8, y 

-h«*3o, *iJiinwft»gt2o, y-*K*3i* 

tflc KM ^K»3 2 *r#L-C»*4*t6. 0 2 

(Z)«^iK^>'*«2 7 t KM^ia«3 2b<DmiZ 

[0 0 6 0]g}jiff3 3li@l (B) Wfitt*10 9C 
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^ TitmScSW ffl T F T 2 0 2 (^ffittJI * *T B 

TFTt«tt*3 3i:*:««ttK:»«LTV^5^ 

[00 6 1] 4^ 5 5T^£ft£»!Kteffijnfr 3 3£ 

[0 0 6 2] El2C0«igti-5ti^, &trL*3 3(±LD 

«r KAl L ft t ^Mfete^mttm -VBf&-t Z>zkh*I 
H|-C*>5**, «St«[coftiJ»^HJt^*:S^-e. **e*4r 

[0 0 6 3] ft*3. _LfE^ i 9 t^J/Cft 3 3 £^##5 
[0 0 6 4] Sfc, Hi (B) K^i-J;^^ 

y^fflTFT^K^ ^ammWMm TFT coy- b {r 

g«£*VC^5„ I*&!]l:^iMfflTFT2 0 2C7> 
y-h««3 OfiX-f -7fy^fflTFT2 0 1©KM 
^**14tK^^E« (SttE* 2 2 

istfcottfip. y-*ia$i3 i ttHi 
(b) i o^*«snso 

[0 0 6 5] t$aWTFT2 0 2ttE Ll^CaA 

^«J£^iffiix-5o -Z:<?)ti£>, ^**A-(S (W) y 
fy^fflTFTco^^iJ: 0 < RIM'S r £ 

MSFiHr^ t««lTFT2 0 2iC]©»ftm 

aC^«Eti«r^«t 9l'. ^ir^S (L) liSfttcKH-i" 
5wiAS»*Lv\ S*L<tt— jB*fcfc») 0. 5-2 
A* A (ffiU<lil-l. 5/iA) £ft5£?lci-£ 0 
[0 0 6 6] K±W HI 9 tc^-fj: o 

\Z.m 5/fy^fflTFTOft*^S^L 1 (fiLLl 
= Lla+Llb) % ft^ilrWUL, 
TFT(Oft^flrL2, ^^/M6SrW2 i: Lfc 
ft WlliO. 1— (f^Wl-tt 1 — 3 urn) s W 

2 1*0. 5 — 3 0 iim (tt*#JfCf±2~ 1 0 urn) ki~Z> 
C0^»*Ll\ L1H0. 2-18/im (ftSW 

\Zl± 2 ~ 1 5 u m) , L 2 (10. l-50p (ftfcWtC 
Jil~20*im) ^-r-5^^»*Lt> 0 fib, W±<7>& 



tt£HJ£1-5&W±4V*. ft*>\ B9^ta*SixfcL 3 
tt«Ct#K)ftS, W3liJ£Btffco«T*fc5o 

[0 0 6 7] itz, 0 2i:*L]tELSSSIH m« 
ffl»fflTFT2 0 2ICfcVNT, KW^fll«2 7tf + 
*A-7fcfiR»«2 9 t<?3fBlCLDD««2 8d*Rtf 5>ft, 
Io N LDDffi«2 8^y- httSIl 8S:^tty- 

Hmffi3 0lcfiftoT^5«tttaftoTV^<Cl^flB*i: 

[0 0 6 8] ISMfflTFT 2 0 2(1, EL|^20 
3t«jfcS*5fcfttCltttW#<<0*«tffi-rfc«). * 

*Lv\ *fc, jmfe«r«*i-5IKtt, ISSIifflTFT 
2 0 2tt7ttliat*i<^ *<B|R, ^"^KaE^H 
^£#ft^ftMfeS^ 5 T*#ft< ft*9 N ^>h7*h<D 

[0 0 6 9] &yb*-YV T&AtCfcSS&fkfcHLT 

LDD««^i*4:l[*iT L£ 9 <t :*-:7*jjfoiSiiJ0 IT L 
ft ib ft t - L D D«tttfirKRI£Rft 5 fc v * 5 Sr*4»i6K 

tot, *y h*-^ vTttnk*7mmmkt:mmz 

[0 0 7 0] r<Oft y-htSti4ofcLDDfi« 
cDfi^teO. 1-3/im (*fiL<fi0. 3—1. 5ju 
m) et-tLtfftl*. StfrH*t*IS:*:*<lTL 

ftoTL^9 0 *fc, y-HWctftfeftV^LDDlH 
tK^fi^lil. 0-3. 5 Aim (#*L<lil. 5- 
2. 0^m) ^i-*xtfftt\ ft-t-#*5i:+»ft««ES:SfE 

itft<ft»9 s «i-*st*7tt*«:fi«-r«»iii35*a< 

ft5 Q 

[0071] ±ie«^tc4o^ry- hSffit ld 
d«« t &m ft o fc*«-ctt****3fl«»rt ^nxi^ 

y^®«2 6^ftWM««2 9^f| 

T\ K L D D««SrR<tT*5»t«+ 

[00 7 2] ifc, SL^SIi^<t6^^S 
A*»6JUltfv t»|«fflTFT2 0 2Ogtti (^{^ 

<r>mm-*m<'rz> tssuuso 

-lOOnm, ^^C»^l<(16 0-8 0 nm) ^ 

t*ra-e*>5 c m^^btft2oi^s 

<li2 0-5 0 nm, J h frtf * L < (i 2 5 - 4 0 n 

m) zth1ivhr*hz> 0 

[0 0 7 3] JWJ:liS*rtJcRJt6iXfcTFT<0«Jt^ 
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5 e H2<aiBlblllK«:JgfiE-r5S*m{ii:^6CMO 

[0 0 7 4] 02i^v^T(tS^a^]S*Sr«i:^*^ 
J; 5 K Loo* ^b^ty T&A£te«£ii:5til££* 
1-£TFT£CMOS[E]&<nn^*A^TFT2 0 4 

l^U7-^i»10 2, ^-Mf*lE»J 

[0 0 7 5] nft^S2 0 5 GOffiteg I*, V^^ffi 
J§£3 5, KW >HJ§E3 6, L DDfigftfE 3 7&0^-r * 
/HB*««3 8***, LDD««3 7Iiy-hife»l» 

[0 0 7 6] K^>««<»|CO^jCLDDfl|««:?g^L 

£7t. :Wnf-r^^STFT2 0 5(it7tHi^l) 

[0 0 7 7] Sfc, CMOSIUKWpft^HTFT 
2 0 5(1, *y h** y TSAl£J:S#ffc3is#£fti£fc 
fefclocrC, W;LDD««!:arti<ttfil\ 8to 

tstt&iy-^i«4o, ku-t vimu ism 
dry- hmm4 3tfmihtiz 0 torn, nf^^n 

FT 2 0 4 tl5j«l-LDD««cS:RJt. *yh*+!ir 

[0 0 7 8] £fc, nft^lTFT2 04Mpf 
t*/HTFT 2 0 5tt*ft?ixftlftmfem2 OK 

[0 0 7 9] ^11, 4 7 JigS 1 v-3 
V) x |fl|J5fi 1 0 n m — 1 /z m KI12 00-5 0 

Onm) ^-Tixtfftl/X, »»i LTIt SIR Sr^tf *» 

ssnfcTFTSrr^ y ^JS^7K5J-A^f*ai-e®#i 

1 s<yi/s<— i/ 3 >j^4 7 jft^cDT/^ y &JK (Rl 
tTFTKliftAStit^Ilii Lttl 

[0 0 8 0] ifc, 4 8ll$B2jfmifelHR-e«>9. TF 

fB2JBm«fifftHl4 8 ir UX«, WttflMB 
■ttf#*L<, #y-f S K, ^!/7> h\ T^y/K B 



■Cfc^fcft. TFTia^gi(i$2iTOj|iT^t' 

Srfi«i-5±-C, tfc»«*wifi:^*f»4rJ|[<»ttT^< 
^fc*?a*L^ 0 fct, K*l±0. 5-5 mb (#* 
L<fil. 5-2. Sum) *S#*LV\ 
[0 0 8 1 ] £fc, 49 teaW»«R-C&6iBSR«E 

l^yi/^-S/a vfl^4 7IC^>-^^ (|H)JL) 
SrWJtfcS. Jgj**ixfcBI!?L»H*5i^r*a«liiJ»fflTF 

T2 0 2 <?> K Vfiift 3 2|CS«S*l5J;9*CjgBKS 

ft**, B2W5i:i*tS49i:KWyW 
2 7 ir^aiSSaRSix/iV^ ?iatfc< <h, E L§o 

[0 0 8 2] Bf*fl«4 9(D±^<MtfkS*Bt, £<LB£ 
fb^Bi*fc(i^1SW^T^^m3!iF H 1^M5 Ofr 

o. 3-1 nm&mzizm'tbiiZo ~<om3Sffl&B 

0° ) i:t5tfii\ 
[0 0 8 3] ft3flmtfefflK5 0OlC(iELl5 Id* 
»ttfcix5 0 ELS 5 ltt**Xtt«»»Ji-Cffl^fcn 

mrnm, *fcfijEaaA«/iEa*(iasii/«*jB/ft^ 

«l^«/*^aAS^J:9 4«igTt>Av\ *H3^-C 

[0 0 8 4] *T»ELttf*£ LTflt, Mttt\ WT<^* 

^SHMfaU, 3 5 6, 4 2 9*, *H»f*SB 
4, 539, 507*. SKSttfFfM, 7 2 0, 4 3 
2*. *H*SfWIR4, 7 6 9, 2 9 2*. *SW?F 
IB 4. 8 8 5, 2 1 1*, *S#!^4, 9 5 0, 9 
5 0*. *m$tWrWi5, 0 5 9, 8 6 1 *. *S4# 
fF$5, 0 4 7, 6 8 7*, ^H^fFB 5 , 0 7 3, 
4 4 6*, *S#fF|g5, 0 5 9, 8 6 2*. #S 
WIWB 5 , 0 6 1, 6 17*. *S«ffF * 5 , 15 

1 , 6 2 9*, *m¥fffm 5,294,869*, * 
H^rF^S, 2 9 4, 8 7 0*, fipW^pl 0 - 1 8 9 5 

2 5*£:«, #i¥8-2 4 1 0 4 8*^«, 4#|W¥8 
- 7 8 1 5 9 *&« 0 

[0 0 8 5] 4*3, EL*^3S«(-tt*:#<^tt-CEgo 

^*?-fb***a;^*>5, R (#) G («) B (#) 
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ff : ccm) i Sr«***>*fc*a;, |$« (ttftmti) 
lc:»W«««rttJfl LT RGB \z#& Lfc E L *^ £a*3t 

[0 0 8 6] H2^fl|igiiRGBt-*fiCLfcZ«JSwE 

[0 0 8 7] *R*wi«S3t^cHfcbi-SKi-*r 

Ltf^U **#ttELfcJt^Tj£# 

[0 0 8 8] ELI5 l<0±|£|i EL 5 2J&* 

*v">A (Mg) . yf^A (Li) £L<tt#>H">9 
A (Ca) fc*trtm*»V*6 a SJKliMgAg 

(M g £ A g £M g :Ag = 10 : 1 T'«^ LfcttS) 
-Cft5««frffll^lX«AV\ iCMgAgAim 
L i A 1 WE, *fc, L i F A 1 ««3flS*llf bix5. 

[0 0 8 9] 2ttELJi5 1 «R]*LfcfL 

2 t ELI 5 1 t^JI-ffi^llifiEL*^****^*: 

a»ib-c*>*. wit 
«S (KM) , ELJi»tWMi-c»*Sii5***^*: 

[0 0 9 0] EL151 t|»}i5 2 tt/^SiWt 

#iB*-c«ijic}Bfiji-r*!e:*#*5ds, elisi i±* 

-v C V Dft*iE<75a*Bte-Cil««HcH?fife-t-5 r k U 

[0 0 9 1] EL**a^fc»j*1-5*fei:L 

[0 0 9 2] Sfc, 5 3fi«BI««t?*>9, i«5 2^ 
77l^~#A (Al) , m (Cu) *L<tt« (Ag) 

mms 3^«iELJi(o*»*ttft^5tt}»ja*t>»i«p-c 



[0 0 9 3] £fci s 5 4li»2^yv"<- VJHT'fc 
•9 % JKfff* 1 0 nm- 1 jum L< fi2 0 0-50 

Onm) ii-*ltfftl\ *2^y^">3>BS5 4S: 
Wt6HWtt, ELS 5 l«r*d*»6f*«i-5Btt34«± 

U _h^coJ:9tcELSlifi^§3^(DT\ teZ-<<1&m. 
(»*L<i4*«*»bi 2 o^* -e** 

tS^iJl^o Sot, ^XvCVDfc 

[0 0 9 4] frjfc. H2{^gl^$nfcTFT<i^T. * 
[0 0 9 5] *JK«E<Z>±SJ4, TFT^ffittitLT 

^f^/vfy ^^SEL*^36«^»*]BW*^^ 
*«^*it^lB£Six5tw-cil4<, H2£>«iftrt:* 

[00 9 6] ±E*y S/y 3>*S:ffl^fcTFTIi, ffi 

v *ttf^****-rjft«*^* ^ h y rSAi if 

V^«tg(c/SCTflti££OS^^TFT (^^m«co+^ 
icfit^'f ?/fy>/fflTFT^ ^yh^t^raAC 
»vv«ftSMiMTFT> SrJBrti-S^itt, ffiWfffitt 

^) EL**ssB4r^«-rs±-e**^*a-c*>5o 

[0 0 9 7] 1 ] *«W<ojjtt«K:o^TIH 5 

(c|ft{t^n5iii!iIe]KgpcoTFT^P^(cf^8{-r5*ffi 
tftleiK^Ba iriiS**tt-c*)6CMO s inigs^ia^i- 

[0 0 9 8] i-f. I215 (A) T±feK 
(H*-ari") Sr*aB«-»i+fcaElE5 0 1 4rfflS-T^„ * 
Hll6ffilr*«lteftft^7X±icT»J«t ItlOOnmf 
o»k*^3S*g|S: 2 0 0 n znJVott^MfbSXHi: S: 

O^ftft^r 1 0-2 5 w t %t LT*5< ^ 
[0 0 9 9] i^tc£^ 5 0 1 COiitC 4 5 n m<DJ? $ 

^;u7 r ^ > y 3 >K 5 0 2 Sr^*Dcoj*Blfe-C^^-r 
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[0100] :;i»&H5 (c) *T*6DiS^*ffiKA 
JC££4#M^1 0-2 4 7 7 3 5*&«*r**JC3lflli- 

[0101] ±i\ |PS5 0 3a, 50 3b£W~T5^ 
iR5 0 4S:Mt5p *fflt«-ettl 5 0 nmM 

a-hftK±9^*'5r/l' (Ni) £$#1-5/1 (Ni§ 

[0 10 2] Si:, i5 (B) Sc^-Ti^ic, 

7 0°C1 4^pracottllK*0f3l«Sr*Dx., 7 s £>\'Zr 

Lfc«« (WT, Ni«iP*«tV^5) 5 0 6a, 5 0 

?W:tt8l2 (A) J^LfcJ:5ft { l l 0} EiSjtc 
[0 10 3] ftc, 0 5 (O (oftJ:9i:, §i§5 

0 5£^££^:*^ LT 1 5^JB^£^# (#* 
L<J±y>") £N i 8&JJP««5 0 6a, 5 0 6bHS^lDt 

>*»P«*£t^) 5 0 8a. 5 0 8biS»j*Sil* 0 
[0 1 0 4 J E15 (c) fc*-J-J:5lc % *fttt# 

i^t6 0 0tl 2^(7)j)D|SM^M^o 
JOSK^^y *>y 3i>K5 0 7^|CffftiT£N i 

[0105] ^<7)XS^<t»?2K!/ >!J = >«5 0 94"jc 

S^NioISiisiMS (K*-»c>r^>»flf) i-J: 

5ay^4fiT*'>ft< H2X1 0l7 at oms/cm3^^T'{&^t 
5>$\ w^S«4-efi«S*L*fcTFTWttW4W6jB 

s iMS4>w^SJ«K#-e*6<o-e. *K^j±*fciiffi 

(2 X 1 0l7 ato ms/cni3j^T) tfc^t^bn 

[0 10 6] n 9 LT«ttl*rffli^fc*S*fls*ix, lo, 
*<7>tt«Gtf5 TFT W»m:iPI?:U^^ 1"<MZ* 

-<7)#y ->y ^vRls o 9cD^£fflt\fcffittJ§5 1 

8 5 1 3 ^-»fi»U»et«:t fc**tl 



^■C»«t5irR^. (0 5 (D) ) 
[0 10 7] m5 (E) ^^r-TJ: 5 0 nm 

m^m<tatfti/ y =« ^k*:^ x^ c vdsk * 5 am 

fcfiPx., HWNfcXftfctr*. »ffc#HfiU±lt*# 

[0108] cKD^Hftxa-c^ffiitiii: ±iaa{t«<t 

v-y =>Kicoffffi-eB6fWSiifTL, fal 5nm/?<7)/tf 

y >y a yitfWk* nt» 3 0 n m»©*ft y n v 

■0S»/*Sft5. fiPt, 3 0 nmJ*^K{k^y 

5 0 nml5^SftKfkv/y = ^IR^SfS SftTfc 5 8 0 

1510-51 3C0«Jfli^WjRlS{tXSI-J:oT3 0 

[0 10 9] &fc, 0 6 (A) ^ti9l:, uyx h 

i 3»:jrr£7c*, na»^tt*o^*fcfi^fy 

tV*5) liTFT^L#V^«[«ffi4:*J»-r5fc*WXS 
[Olio] ^^ffiW-Cii^sfi^^ (B 2 H 6 ) 4: 

yf-yaySSrlv^Ttfi^. roxgMJ: 0 1 X l 

0 15 ~1 X 1 0 18 atoms/cm3 (ft^ift }c (± 5 X 1 0 16 ~ 
5 X 1 O 17 atoms/cm3) (0»JffT#D 
«516-51 8*S»J*SiX* 0 

[0111] Ric, me (B) fcjp-r J;?!-, u-v** h 

-r*^ 5 1 9a, 5 1 9blrMt, M6J*K5 1 4 

^LTnS^t5^»^ OUT. nlffife 

f*. 5^JR-T-57c#, ftlftlcfiyvx 

^7^y (ph 3 ) fctt*$WBLftvvt^?x«rBfiL 

fc^X-v K-fy/S*ffll\ 'J 1 X 1 0 18 atom 

s/c»3w»*-c»ai-5. «ft^«^ff9^^> 

[0 112] ncoxatcj; *9ffM^n6n^#64*®« 
5 2 0. 5 2 1 nl^F»7ci^2X10 16 -5 
X 1 Ol 9 atoms/cm 3 (ft*Ml-«15 X 1 ol 7 —5 X 1 0 
18 a toms/cm3) W**-rtF*Jx« <fc 9 i' K-X*Sr||« 

[oii3] Sfc, El 6 (O «s*D£;ft 
5 1 4^»ite>*i-C^5^-C«l»^S:fflv^7r-*^ 
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7--y^I^JL^o (2 6 (A) OOXST'f* 

s;fc#A-CLioTV>5BrjBtt^fc5fcft, ft 
[0 114] *3t*«a>»^^ttWIRtt<Z)iK^*Sftfb^ 
7T—*XT^-frt&m{z£y)fti 0 ft:fb\ «jB*Hft 

[0 115] C^XgMi; «9 nS*«4WiH«5 2 0,5 
2 10NHB. nl7(fMK5 2 0s 5 2 1 <DM! 

6 (a) wxe-ejKfiR*4xfcpa^#e«Mii«) t^*# 

[0 116]*:, 2 0 0-4 OOnmH(D«M^ 
fiRU ^^-^y^'U^'- MS5 2 2-5 2 5 W 
«ttft«r»j*i-Sfc«><o^^^Bt5 2 6 4r«rti-6o ^ 
hM*5 2 2-52 5 (DmUiZ ^^X^-T FT (D 

[0 117] ft**, hf|«(l¥JI^*<R^AL 
(Ta) % (Ti) , ^eyytV (Mo) , ^> 

'/'Av-y (W) , ^ p A (C r ) , y^y (Si) ^ 
k«tfftfc^*T-ft5R, ifcttffiETclRwffiftft-eft 

&m (ltR«l:llMo-W^, Mo-Ta^) , * 

[0118] *HJfe^J-eiL 5 0 n mj^CO^ft:* 

(WN) flg£, 3 5 0 nmJ|£7)^y^^ry (W) 

fttfftt\ $fc. LX^riry > (X 

e) , (Ne) ^o^SHt^SrasjD+SiJC* 

J; SKfiasjxfrBSit-f- 5 - <b 5 C 
[0 119] £/rr<7)B$, hm<15 2 3, 5 2 5 12 
fn^nI^M*5 2 0, 5 2 1 CD-g&£:y- h 
I6WI5 l 4*^LT»4*J:5»c»*-#-6 - r<7)mft 

£ e ftifc, ^-hti5 2 4a, 5 2 4bWr®tmo 

[oi 20] HI 7 (A) l^i-J; b h« 

S5 2 2-5 2 5&U^;*^B|5 2 6 ^r^^^<t LtS 



r 5 LTffM^H5^F*Eifeffi«5 2 7-5 3 3 l£ 
UnS^MWHS 2 0, 5 2 1(7)1/2-1/10 

5 i 5 WMi-ra. ftWtofctt, i x i oi6~ 5x10 

18 atoras/cm 3 3 X 1 0 17 — 3 X 1 0 18 atoms 

/cm3) (Ol«Wil^ B 

[0121] H7 (B) Ic^-TJ: hm 
h^* ^534 a- 53 4d&Jf£j£ 

>*:*tp5F«***5 3 5-5 4 2$rMt 

5o ::tt7t^7^y (ph 3 ) «:/flt*fc-f k 

-^"CtT^, - £^>^igc^ ^jHflEtt 1 X 1 O20~ 1 
X 1 O 21 atoms/cm 3 (ft*WlC(i2 X 1 O 2 0—5 x 1 0 
21atoms/cm3) fc ft 5 J: 9 fcH«-*-a o 

[0122] ;MSi:J:oTnft^STFTwy 

fy^lTFTti, B7 (A) Wlgt'MLfcnS^ 
*M*ffi*5 3 0-5 3 2 <7)-SB££H-o rt7>»$n^« 
Bl2IC*5ftS^-ry : ^>'^fflTFTCOLDD«« 
1 5 a- 1 5d(C>Etf£;i--5o 

[0123] ID 7 (c) ic^-TJ: ^>>x h 

-^Xt 5 3 4a— 5 3 4c&fifc^U SffcldUi?^ h^^ 
n4 3Wt$„ LT, pS***«l7cS (*HSg 

i!5 4 4, 5 4 5^M« 0 r-X^^^7> (B 
2 H 6 ) Srfflv^fc-fd-vK-^fttcJ:9 3x 1 o20-3x 

1 O21 a toms/cm 3 (ft*WKM:5 X 1 o20-~ 1 x 1 o21 a 
toms/cm 3 /) a|j*£ft£ J: 0lC7$a^$:ffiim~tZ) o 
[0124] ft^ N 5 4 4. 5 4 5 ia«5El£ 

1X1 o 20 — 1 X 1 0 21 atoms/cm 3 COjSIST^ >-?5^^D 
*ixTV^536S, i:i?^0$n5^n VI*-£cO'>ft< <h 

Jltt ^: n I<?)^»WI J^C P iic^fi t , 

[0 12 5] E17 (D) lOTti^t:, u-^x h 

vx^ 5 4 3Srl»*Lfca, jBlJHW*6»«5 4 6 Sr?B 

*i-So %imr$mm:5 4 e t tnt 

JBl^ixtffiV\ ^^c, mm&4 0 0 nm-l. 
•fixtfft^o *JHS«"Ctt, 2 0 0 nmffCOSffclfcffcg 
*M^±tC 8 0 0 n mff^it{t:3Si|lBIS:«S Lfc*5gi: 

[0 12 6] *n-e*b^**"CjS*DS<xfcnS! 

[0 12 7] 3- 1 0 o%<Di^m^^m% 

*PX\ 3 0 0-4 5 orx 1 - 1 20#^(7)f^iaS^fT^ 
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il!)BfiSftt**«rffl^5) £froTt>ftt\, 

[oi28] <c*j, Tk^^b^aii* i mm&mm 546 

{t»ft«*l)t«:?Bfi!cLfc«T±IBO J: o 

?Tl/\ *:<D'&X~m*) 8 0 0 nm|«|l:»5:ML 

[0129] JfcK, H 8 (A) d/j^i-J; 9 ^ M 

^SM5 4 7-5 5 0 ^ KU^>Sdl5 5 1 -5 5 3 

ft**. *»fl-ett:otlt-, Tii^r 

lOOnm, T i £^frT;l^~£ A|f & 3 0 0 nm, 

<D&mmk1rZ>o torn, ffi^illttAv^ 

[0 130] SIC, 50-5 0 0nm (ft^WUHi 2 0 
0-3 0 0 nm) 60J?$ 1 ^ y > h ^15 5 

4HMt5 0 *IMS«-Ctt* 3 >BS 5 

54RT3 0 0 n mJ^CO^ffclfcft; V V =* V^^rfflV * 

[0 13 1] ~^B^ SEftHftS/y 3>K»»*^ftSE 

*«*S*lJinB«ftWi5 4 6^flfe»S*t, 3 
^£T\ |l/^^-> 3 y«5 5 4<£>Jg|ff#SfcS3 
^nirl^Bfl-, linJIBQft!UH5 4 6(c^D$H 

[0 13 2] ScK, El 8 (B) ttttMi 
LTfi^IM ;K, U/u s BCB (^/^D7' 
155 SfiTFT^ffM-f^S^^r^Wb-r^^S^fc 

[0 13 3] fg2gra*6fiaR5 5 5, 

v-hVBIS 54[: KL"f vE*H5 5 3 l^-f^ 
h*-^£7F2j£U B*«ffi (««) 5 5 6M 
t5. ***«-Ctt»fk-<>'^*A • *X (I TO) R 
£110 nm(7)J|^:ML, — = >^£rf?o Ti 

fcStt (ZnO) W^LfcaW»«*fflV^tA 

[0 13 4] jfcfc, SX»$tf<6«HK (*mt«"Cfiil 

ftt£*Ht) ^5 0 0 nm^f^CMt, IMti5 5 
6 P «t»J« JIDQfefiHt 5 



i 

[0 13 5] ELS 5 5 8XtfBffi (MgAgI 

ffi) 5 5 9^ Ka*»tt*rffl^T*««WScL*^-C* 
«ffMt5, ft*5, ELl 5 5 8(7)Rf{i8 0 0-2 
OOnm (ftSfftdfi 1 00-1 2 0nm) , fgffi 5 5 
9<nm£lt 1 8 0-3 0 0 nm (ASftClte 2 0 0 - 2 
5 0 nm) i"TiXliA!/\, 

[0 13 6] ^coxsrii, *ftt-#j£-f 

HtticSLv^fc»7* h y y??7<<&m*m^irtt 

[0 13 7] HP*,. *-f*fe{C»JSi-5iff*JK^«:^T 

[0138] E Li 5 5 8 t LTIi^*UCOW*** 

«5t*rELJ14:-r*t«A^ D *fc, ***ffilT«tEL* 
^B«i:LTMgAg«lB4rfflv^fc«IS:*-r*^ 
<7)fficO«-^T*foo T t> ft l \, 
[0 13 9] £/t> »H«ffi5 6 0 t L-CttT^5=.i> 

ottE HM»ffi*MLfc»tliS45v^^irffl 

[0140] mm^, ni\:mmmx't£tt2'<v*/'<~ 

7 3^15 6 1^300n mC0i5 S td^fig-T 5 fl ^BSld 
LX&<ZtX\ EL*^fS*ttSrSfe{iMftSCt 

[0141] c.9L-cigi8 (o \^-rxo^m^<DT 

1218 (C) *T?^*Lfcb, 
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m is— V > ^ # > ft H<0'^ V is >- >ftt~Q'< y >r— i/ ^ ^ 

[0 14 2] *fc, ^>^*«>ja3a(Cj:9*« 

* B * fc fl-Wft*** 4: «r«BK-r 5 fcat> w n * 

(7l/*S/^!/yhf-*y h : FPC) £ 

[oi4 3] r. zx^mmm^r ^ y- -( -f-^ ^y 

!i, if?xSS6 0 lifcJBricSixfc* PSsUfflS 6 0 2 
fc, y-h«Bftia»6 0 3i:, y-^«B«ilEl»6 0 

linft^HTFTTfc^ y— hflijiEiJj[H]Sg6 0 3 

ictti»snfcy- Nge»6 o 6, y-xmmm®&6 o 

ift©J#PfflTFT6 0 8<7)^- McSBKSsh/C^So 
[0 14 4] ^ibir, mSf'JffllfflTFT6 0 6(Dy-X 
6 0 9icSSRSix5« **J6fl»J©«t9& 

ft) 35^X.bHT^5o ±fc, lfiSlifflTFT6 0 8 
<D K WVtdliffietff 6 1 O^LTELtf 6 1 1 # 

\atmfe<nW£ (*HJ£0llT*iii o-i 2 v) *sJo*e> 

[0 14 5] fit, ^AW^S^<t&5FPC6 1 

2icii»ibiiiis*-e«*s:e**-afc»coAa*iaft 
(«MEik) 6 13, 6 14. Rnm.mm&ffi.6 0 9t; 

SttSftfc Attire** 6 l 5j&ssrt<b;h,T^5 0 
[0 14 6] ^^^v^ttSrt^ftfc^HJfefl 
<DE L*i/=L— /U^ol^TH 1 2 (A) , (B) Srffl^ 

[0147] 1 200 iii^iiB^aS 1201, 

1202. y- mi ftmm$iiB\& 1 2 

E«ftfi, Atli^gdi»6 1 3-6 1 5^gtFPC6 1 2 

[0 14 8] - <r> 1 i »*L< WtB 

ftlelB&tmftnfrBBtf J: ^at^^^y^i 2 o 
4£!£tt6o ft*5, ^^^^^1 2 0 4(j:ELi?-co 

#rc*>»!)* »*»Jl 2 0 5l:J:ot, JE«i 2 0 0^ 
M Lr*IHffiB]*rJBflt-r* J: 5 1- LTXtR 1 2 0 0CI 



»AS4xfctt«i:ft9, *»a>e>^£KiE»£ft5 0 ft 

^>>^wi 2 04fiiwini)ifcftir\ 

[0 14 9] ifc, ^v^Wl 2 0 4<DttKfctf7 

Ktfyx («ttB**#7*, «r*») , fetter*. 
t7;^^7^ ^r«*»ig (r^y/u&jfflg, x 

^^^^Tt^N 0 Kf||1 2 0 5«tt 

[0 15 0] Sfc, SE*?PJ1 2 0 S^Mfffi, 

[0151] * bir, ^^>^$t^gjk i 2 o o £co 

[0 15 2] SBKl 2 0 6 fc(8;*»«r»fcfC*5< 

:Hfat'fc5 0 ft*ft»Ji: LTI±»IM¥9- 1 4 8 0 

[0 15 3] * /c, li 2 (B) {c^-Ti 5t-> ifi^^ 
the>li4t««*m 2 0 7S:*ii««i: LT 

ftrv^ 0 *Hjffi«-cii, eli, ^fii (MgAgi 

[0154] z<Dt$. ELmtmmtemm&<D^&rt 

^{-Tyu^ y ftTv^ - t Sr%Ki-6 fc Hit 

[0 15 5] *J3 % m%mWl 2 0 7iil 2 0 8T^^ 

1 2 0 9^^LTAffl^iaHl 2 1 0Mgatt£ft5„ A 
db!^SE^ 1 2 l OHftimi 2 0 7fc»r**>«EE (* 

TFPC61 1 KlfflttSJxS. 
[0 15 6] r - T'^l 2 0 8{Cioti-5^>^^ 
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[0 15 7] £i\ *Hmi«^xe^aoTH8 (A) 
^tt««r»5 B X«NHB (Ell 2 (B) i^ja 

^tl 2 0 8^^K«) I^^TSlirflftiBI 
5 4 4&tf^- h*fe#K5 1 4 £Rft*U ^coii^Affi 
*>Bfi#jil 2 1 0£rffM-f£o 13 8 (A) 

enst/Kw >>&&tmmztef$.£tiZo mi 3 

(A) ) 

[0 1 5 8] rk, ms (b) iz&\,^xm2mm&mm 

5 5 3MSl^r>^>3 >JH5 5 
-r^Bgld, 1 3 0 1 T*£*i5«««rl*±U 5_oBB?L 
ffil 8 0 2&J»l8rt-Z>a tLt, P^?LSP 1 3 0 2^13 
i5f-LT«g«ttaiSl 2 0 9Sr«*i-5. ^« 
ttBRl 2 0 9 [IE) 8 (B) \ZtS^Xm*WSS54k 
IB«H^»**ix6. (Hi 3 (B) ) 

[0159] wWtt« - eiiii*»"C»iEL* : f-co»j*xa 

(jK3nmabitR. ELRatm«©#«;xfi) 

£ 0 ^tt, lffi5 5 7^MU:i, mfo-T^ir&m 
^Tft««l5 5 8«r»«t5. r ftK J: 9 ^SmS 5 

5 8 i Affile* 1 2 1 0 i ^S»^Ba« 1 2 0 9^1 

R5 5 9SrRtf-CI8l 3 (C) <Ott«fir#5o 
[0160] EA±CDX:|1K J: 19 H 1 2 (B) O 1 2 0 8 

"C Affl2>Eiftl 2 1 OfiA^yy^l 2 0 4 ^Ifi 

I 2 00^r«1»1 (flL»Wll 2 0 5"C««Sn 
T^5 0 BP*>, »*»J1 2 0 5HAffiAE«waiSr+ 
»lcTOtL5 5fS^*r'fc5o ) £iIoTFPC 

6 1 1 ic»fitsns 0 z ^TiiAffi^sa^i 2 1 

0Kovn:KWLfcj&«* te^U5*BaJ6 6 i2-6i4t) 
IrI^IC IT^ 1 ) i? 2 0 4cOT^iio-TF PC 6 

I I \cmmztL?> 0 

[0 16 1] [K1KM2] *HlK«Ttt, ®*tf>«j&£ 
Ell (B) JC*Lfc**fcJiaat©t Lfc«*rHl 4 

[0 16 2] *HtEfi|-C(i. Ell (B) (r^Lfc~o<7> 
HR&, **«ffi«r*i5fc«><o«Kftt|&*fcl l 1 ico 
^T#Wfcft5,fc5lHBR-*-*. SP*>s EH4lc^-Tct 
RKftttttl l l Srl»*-*-5XowB#|H-C*ii 

[0 16 3] -wj: 5fc*J*<k-rJxtf. .fc 

[0164] WKft&g 1 1 1 £ r t 

t% MMii 1 i<DmM<D-*"-i?>'&!t;&*>* mm 

©W**Sr*ii-r4:ft<*«fl«&*l 1 l coiHWfrl£ 



S»^f»l 1 l*»b«»Sn6«BE*J|ft6J:5 4r 

[0165] ft*5. **li6^J^«fS^*B£0i| 1 0>fp»X 

[0 16 6] HQft«3) *^W'lt'lt HifrAfta 
*fifl)I*»t«*t5f^i:o^tB 1 SSrfflv^TR 

tt**Wl«cttitfft^ a ft2JH8H6«K4 8T' 

T20 2iiHi fcRii:*jft"c*)a<o-c, rrx^K^ii 
*r-T5o 

[0 16 7] *%1K0!|0>»£\ R2R|H]ttRR4 8&tl« 

H*«Si6 1tLT, 2 0 0nmSOT;l/;^^^ 
R (lwtK^^fc^tfLfcT/vS^frAR) SrRtt 

[0 16 8] *L"C, *^J:tt:»fl:S*R^ftS*3ll 
KII6»R6 2 £3 0 0 nmiOS^CMU tt«6 3 fc 
LT2 3 0nmJ|(OMgAglli, E Li 64 ITT 

3 0nm*l«t5 fl fits ELg 6 4fi|&«6 3 «fc 9 

[0 16 9] ^tot*. £4£6 3i:ELf6 4 li-r/U^ 

-e»2"^^^-C*fe«*WELJi«:Jgfifc-t-6o ^LT, 
R 2 -e * * frftttlrfflttl L ft* fe r 6 L Ti»»68* 
«ELi, ffe«*©EL|S:Mt5 0 
[0 17 0] RGBJC*tffi-f-5RRi s ^ h?*? 

Wi^^^m-r^icii, iM*^ELlffii:$3v^ 
*fe«*wELJlfflJcR4^^^S:giJifefflv^t1i 

[0171] I9UEL16 5*-CffiJfiKUfc?>. ^r<D 

±\-j&mmmm (^mmmxm torim owt%o^ 

ikffi»«r^WS*fc»R) T^5i«6 5^110nm 

Xifl 1 t* Lfctttt-C t o T * 2 y a 
yf6 6 Zte&t-ftUim 1 5 ic^-TJ: 5 ftRift^R*^ 

^a-TSo ft*\ rtos^. ait i*tt«awBHR«flc 

R*SiS!(Cft5fc«). t«J«IfflTFT 2 0 2(7)y-^ 
R^ttRSftSRRfltl&iRlcitti 0-1 2V(7)SE^4 
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*.f>iv PMI6 5^SBM!*lx5«at^ttOV 

[0172] *mmm<nmmt Ltzm&. *mm-r*4u& 

*feXii#few*rtTFTas»j«4ixfcai 
Wt»TFT*«»ril*iifcfW*trb*8S*»*tWi: 

*a<*Hfci*j±u s^vh 7* hit 

(twit) asrti±-t«) 0 

[0173] **«B0IJ</>«fifcttU &ikM i , 2 to 

[0 1 7 4] [Hftffl 4 ) *H«g«-ei±, HJfeflSJ 1 \CX 

H*«IJi<0-«|SrRfBi-5 0 KWI-ttHll 6£fflv>3. 

as, si x(±ei2oo^^^?iffl-r^ 0 

[0175] la 1 6 (C&I^T, 201 ti*-f j/^>-yffl 

TFT-e&iD, y-^iitn, Kwyiiu, y 

2 0 2ttSatffli9fflTFTT-fo'3, y-*^4£2 6, K 

U"f>ss«2 7 s y- hmms o^-g-tfo ms^i 

»fflTFT2 0 2coK>'0'lieet<*3 3 (fiU Hi 
6lcioV^T-7X^)K5 5<oT»r.fF£-T?>¥*fWI3rfg 

«fc4 9 i«5(W('^^n-5o 5 1, 5 2t^ 

S*L5;£lftf±ELJi5 1 ittH5 2<OMf$.&mZ^L. 
mmn&49^ ELf5 lS.TJ«gE«5 2T?EL*^F-2 0 

[0176] rcOi:#, ^^7fy^fflTFT2 0 1« 
^K»2 2li3^^^hSi51601 K-CSScWai 

itft 2 o 2 coy- h-m®3 ot-m^wics^^n 

5o St. -5r^y— h«l£3 Oli«SIS««lfflTFT2 0 
2©y-*e*l3 1 tl[^S8B^tc*JV>T«#S*l 1 
3<Jr^fi)t-r5, r<oy-^iSiS!3iiiiii!!t(4:^x.6 

[0 17 7] <t*J, *H^WtC*3^TH 1 6t-*L^B 
T F T XJifly*g*& ir'co J; ? ftttSlcflMi- 

[0178] (JUtM 5 ] *HJEi*|-C<±, 

-5b<Oi: UfcPJ^iai 7l-i*i- 0 ft*J, Hi 7I4H1 6 



[0 1 7 9] 01 7IC*H>-C. 7 1a, 7 1 bttHi£0IJ 1 

Eli Hztp-TJ: 1 j\c&*m&Ltzs<*-:'k LTb&i* 

So 

[0180] y- 7i a> 7 i bi vx&mtfy 

9 MKt t 9 v 9 *K0>fMK-* u e "J ^ x > t 9 > y 
5», 3/imWT (#*L<tt2 W mSAT) wtMllfclMBSr 

[0181] rnfcttL-c, y- hem 7 2 t Lry- 

M(i7 la, 7 lbi 9 bfii&ft&WWK, TOttofctt 
^BJ^rfflV^o y-HEiSSl7 2|Cf±«F(C«ai/j:iqxtt 

[0182] *3llt«»«i6i:-r5»^x HKffil 1 OH 
7 (D) roigfc:fcV%TfUJiraiftJ»R5 4 
■S«ft^«ttflsXSSrffA.«ftv\ y- 
7 la, 7 lb^SMLfc#tliT-f^*aa*iDx-6r it/< 
S^s, +^lc^ett/i*H«, »*L 1 

hmiS7 1a, 7 lbtfS&fciSftSCtlifti,*, gpt> N 

tfeWR (RfkOt) fHpiiTU5J:?4rJ:t4v>. 
[0 18 3] -t Lt, flH±ft:XSas»TUfcb. 

T*y-hS<17 1 a , 7 lbty- M2»7 2 fcOttftt 
-Ml7la, 7 lbl'^coy- HtI££J)ax.5r £ 
[0184] **K^J(»«i£l4, 4#lcPHft*^ffi«»BB 

eiTirsiw-rs. 

[0185] *S«W»E L^^g(± 1 7 U— 

[0 18 6] TFTco^ti^^aii^fS^I^-r'fflt^ 
#11 i"J 3VWc±o-C##lCttfftt«waiSl^TFT34< 
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miu&k\*ximnm<D&**mmnm*i. 5-2. 

tSo 

[0187] r^r t £*}*m&w$:mm&<Dmft<D*: 

*^EL**iSJ1^36*i-S±-e»fcl»*i:45cott7 ? 

»iEii»«:K»t"ca*rti^e>«**:ao. ttttrnzmn® 

[0 18 8] got, *iffi»J:3WiliaoTy 

[0 18 9] [HSS0S6] *RI6W<oJ: 51-1 ^u-i, 

So BPfe, #*K»ftt*£ C0*^TFT* 
fttS: t <73T*t 5 T F T £f£S!H-5±-Cffitf>Tffi Lfc 
[0 19 0] ^|«li:«oT|5 (E) <DJLU$.Xn 

ok, **4«iMHi^iS^!l3y« (*JS«i-eii 

J^iSflMt^BK, Aottft*ffi3flS»oT*5l9, TFT 
<b i-fi r k T?#*^K^»f^iSaSr*i-T F T 

vKS:ig*lS»||L»4->y vRi:Pf-ff^ JrKi"*. J^T 
JiEBttS^ttA^y 3>Bt*rKffbT«l(IUfc«t 

[0191] a«ttt*«g*^y =ivRii, wtittt-jux 

a^ioT^/fttA****"*-*. :w:^iTEM 
fc. 

[0192] *fc, iiatttiMSi^u =^wcov^r^ 

tt*, l^ft*e>ftt*5<)^ {110} BCSJSt 

^ittrv^ t^^ifcSErfilBi: IT (110) S 

[0 1 9 3] HIl 9 (A) liii«gttlMS*i/y a^atir 
xtfs/Sgl. 3 5 inWt^HSrlWLTMfct?* 



BSf«-C*>5o El 19 (B) liaE*^y*/!l3 

[0 194] 019 (A) <0*ti: {110} StC^i" 

9 (b) ^i±4 5-e^aiu-c*>9, ei6jB5^«e>tfe> 

[0 19 5] &*5, IU1 9 (A) <n9.*tm$ifa\£&^ 

t mo) mzM&i~&m&s&j&&mrix^&z.k 
li, {110} gfif^o^^^y =i>^^^co«^i»0 
«T«i:Jt«i-JxtfWb*»-C*>-5o *fc, y=> 

[0196] ^tidii^#*£ B B B ^y 3>«^«f»-ct 

£>S 0 {110} E£gEfaS£ LTV> 

afcfc. -oc7)^ B |fe^oV^T^n(f¥S H 3 BV'y zi^t 

ictt**^it*tt«)**ff"e*>sfcft. {1 
10} ffi^eftofit uri^at^, ^en^n^^tt 

[oi97]|fiU B*^j»*ttf±»j«i-5J:5^««) 

SMttHL«Ai/y =1 ^iiwB^iiiasHftii, satw 

Kfi {110} EiRi<o*ttfft->y 3>^*^<D«^-*|S] 

[0 19 8] H±©:i^t), *SMiJi:ib*^TTFT 
cofifttSt LTffl^Sv-y a^Klt {110} KipHc 

^tiS-r sm^aiEiff^^^-r^ y = vag-c&a ^tot 

[0199] igjRffiJMSA^y ^ >J£^*§AteJf 

-e^aa^ *>a*A*ft4:*w^e>«*Lfc (tt»a\m 

fc) »J«>teAtti:0#Bi:t>**e>ixSo ^ftilcLt 
fc, *WB»*^tt»S6<oJ:^/j:#ffiSrt>*«>TttAtt 

[0 2 0 0] *mi!A(ifi^co#«:^ 0 B a ^SLT?f^t- 
S*Att»*HR-TEM (iC^KBSifiSff^Btttt 
ffi) l:iOI*U ISAttJ^^da^-ciSA^^aMW* 
^*>ar ktiBLfc, ^nttBBSiiattkFH^ttA 

^ t > xmnttfy i-JR^ o x v ^ a 3. t m 9, i^»b 

[0201] )SAte#^*5itajKA»?-coa«ttt 
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^Characterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J I^IEM 
£tltz Tpianar boundary J Xfo%> 0 

[0202] ±E»X»cJ:ntf, ¥B5*lt»^liH*«[ 

[0203] ttdjgAftk (ttAKtcMEftN) ^{n 
o> Hre*>*»£\ {211} SAttft^ Hull 

fit ri^h £ v Nfj ^K^ttw ^»"t?* 6;^^^ixT 
[0 2 0 4] iiftfiMfiv'^y^TEMailf; 

#(c*st^T, iS*<ottft3K(7)BB*ttd« {110} T*£>5 
J§3\ {ill} BS(c»rt?i-5»-«||3Wft+A*r6 4: + 
0 = 70. 5° nmzz 3<D#fcW.ftkteZ>zk 

[0 2 0 5] ftJo % 0 = 3 8. 9° (DlfiH^ttZ 9^SttJEE 

[0206] i^i-ffiirffiwfefiia 
ttffi^ffi^RK {110} T«oTV^^5):t, £§5 

[0207] rw«ft»fi»is {lEm^n^n^m 

jfiHi- 5 h 7 5/ SrIMINcffs 0 I- < v >mtii k ft o T 

[0 2 0 8] *«ttJMS*->y 

7 0 0-115 0X;<nm&Mm$:JLU&*X~ 

[0209] znXto*nmttm*xv>X+4Wr (El 

ectron Spin Resonance : ESR) fd J; oT fc 0 >?l?J*S 

t°>'^Sfi / >ft< £ t> 5X10 17 spins/cm 3 J^T (#F 
£L<li 3Xiol7 S pi ns /c m 3aT) X3bZ>Zk&nWL 
tv^ 0 fc*?U roi«SKf±a#"r4W*3fiB^>«km 



[0 2 10] ft^o. XttttlfttA v >U ^VlRtCO^T<7) 
S&^»J»ftR?Bli, *W*AJ-±5«rK^l 0-0 4 
4 6 5 9 ^ftmWmW, 10-I 5 2 3 1 6fttj 

■HM** #BS¥l 0- 1 5 2 3 0 8#mKM*BI**fc 

immvi 0-1523 05*mmm»wt:*m'rtia 

[0 2 11] ifc, 3>BI*flHt*i: 
LTKfltTFTft MOSFETI:Eftt6t«» 
tt£^Lfc Q *UiHA^Kf^LfcTFT (fit, tfteS 
3 0 n xiu V— hte»R60RJ¥ii lOOnm) 

[0 2 12] (1) .y^V^gg U>/*7thi¥ 

t^60— lOOmV/decade (ft*Wl-ii60—85inV/decade ) 

(2) TFT^ft^ita^ffiiftftsttfl-a^ft* 

(MFE) Nft^HTF T-e 200~650cm 2 /Vs 

(ft*WlC» 300~500cm2/Vs ) , Pft^lTFT 
T*100~300cm2/Vs (ft^lttKfl 150~200cm2/Vs) 

(3) TFTWK»WE<0itai<!:ft5L*^«[«ffi (V 
th) Nft^lTFTTH5-1.5 V. P^-fr* 
/UfTFT-C-1.5-0.5 Vi/h£l\ 

[0 2 13] ^JL±C0«C ffi«)Tffnfc^-< y^V^W 

TV^c ±ISTFTS:ffl^Ttt^Lfc!; >^ 

isis-PXltMcXxmi GHz <D&mmm&$:'&Z>Zk 
&xzti 0 ft*5. KA^uty >i/^->u-^wflirttt* 

TFT^y- ht&MlL!&<Dl&ff : 30nmM50nm 
TFT^-hS (ft^I) : 0. 6ium 
[0 2 14] 4fc, SHRl^? hU^^^ttl 

Onm, y-hfi0. 6/znu Miff5V, SIS 5 0 
»<Dis7 hl^**fC^T»f1^?£&l 0 OMHzCO 

[0215] £A_h<*>«fty — ^ioi:tj«->7 h 
ffittlitSTFT^ ISS^^^fflV^MOS 

[0216] W±«J: ig««tjMS*^y =^K* 

*<dt f t -oubBKfcKA-r 5 w t -ewa mft<n*im 

tem»\2\Wr$:m$L*tZZkfrXZZ> 0 Wh, Sk±:<n£i 
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[0 2 17] *«Elft!M»*5/y 3>K«:«t^T 

FT(iS^«j[llKir|5MibT> i^EltS^-fyfy 
^fflTFT ^m«filJ»ffl T F T i^ffl V n 5 C t t W$JT*£> 

Mfc<S«*ft* EL»-f 4 
[0218] (Hlfeffil 7 ] JgJEflSJ 6 "ei±#*^!BiI-C?B 

b l 5 * t f t &m^xmnm&&Mj$.-rz>m$:* lih 
[0219] *satw-ett; mm^s o^~-o(Dmm^ 

8 0a, 8 0bC:#<1\ [ij^g|5 8 0a$rT-'-^1f^«llI» 

^gP8 0b4rx-^ft^fflJWBia»8 lbfttW-b«# 
MBIBIMfS 8 2b-eWb-T5. 

[0 2 2 0] Zcnm-S-, mm^S 0a, 8 Ob£ff^(Cf^ 
i:H«*T'ffiB-r4xli, x-*e*tt(ffiBlHl&8 la, 
8 lbJUW- hff^-«lffiBH]K8 2a, 8 2b<Z>BfEJ3 

[0 2 2 1 ] BfP»«**r**ttltiitfTKU 
[0 2 2 2] BKf§l$8 0a<^ 8 ObbiffiSX 1 B 

*ts*t5:Ht*5u mm^s oat s ob^r* 
h, mmto8o\£nmt#±mtm&+z£itew&& 

[0223] *HJ6ffi|-efilj*gp^r.o(c:^ti-r 

-So 

[0224] mmmsi *mmmvn* *M8Htr% 

i:iiS46iEB*ffi^L^*^4:^i- 0 R!Bi:iiH2i 

[0 2 2 5] #H!fc0y-Cii\ 0B*« 8 3 ^Ko^®Ha5 
8 3a~8 3d^^tt, Biff £B 8 3 a— 8 3d^#^T- * 

8 5 a- 8 5dXmW)-tZ>* 

[0 2 2 6] Z<F>m&, B*SP8 3a- 8 3 d^rl^l::^ 
ISJBftft-CBB-rsr t-C^-^ft^JMSEBlHlKS 4 a 
-8 4dRlW- HfB#fflt2B[ElB8 5a~8 5dOO»ft 



[0 2 2 7] Sfcfc, Bf£««*£**fci+fttfT Kl/ 
^JWIW«rl/4^i-srt^-e#5fci6, 
^^-f ^«IW*r*«>*c4:5ri:*"C*S. BP*., ftlttif 

&fa±.£itZ>Z.b&X%Z a 

[0 2 2 8] ifc, i^83a-83dit^(mi 
■Mfc***1-6r£#T-#S 0 * t>M|S*«B8 3a s 8 
3bT*l HI^L, liSl9$8 3c, 8 3dT*lH»S: 

t t>FTft-C*>6o £ kMHJifflSS 3a, 8 3b"C*SiB« 
£g£jh!l^U Wga8 3c, 8 3 dT*ft SBffeSrBiil b 
tSrtt^-Cfcio fiP*?. W*8B8 3^BHt»Jh 

[0 2 2 9 ] fc*5 % *!6Jlt«-c«:Bi*(B*rBgo^»»t-C 
[0 2 3 0] [^56#'J 9 ] ^JMTii. #IB3£^ £31 

*^5±T#»ftiif*«wK«j^rifeic:o^T, Steffi 8 

[0 2 3 1 ] *HJg«Tii, BKia 8 6 ^fflocoiii^gp 
86a-8 edtc^tf, B^SBS 6 a£^-*fS-§-fl!NKB 

0»8 7ajt^y- hm^mmmmms 8at«t, m 
m&s eh*?-*- * m ^mmmiEim s 7b&o<y- 
iniiHB8 8a-eMts. mm\^, mmusec&T* 
—fi&wtmmmi&s 7c&w- hm^mmm®&8 
8b-eeBu, lias sd$:7*—*tg%rmm9hmK8 i 
dRw- hm#HMcniB]B8 8bT-sizB-r^ 0 

[0 2 3 2] C<7)ii^\ iMj^gP 8 6a~8 6 d£r filial Cfs] 
C»«»C^«B+SrtT^-^«*«KllliaiS8 7a 

-8 7d<o»f^H«»S:«-* l/4\zi&k-r^ k&X 
t> y-hfS*«K»|e]tt8 8a, 8 8b^Bf^JHttft«: 
^l/2CS(!:tIt^5o ^(Dtc^, %1&m7 

[0 2 3 3] ^bic. BffJH***:**.4ltJxHfr Kv 

^fflrasri/4(c-rsr fc*t?*5fcae>. *©»*r»t* 

IB*rJ:9«<»«i-6r4:3fls-e*6fc«>, IfflftoWSS 

[0 2 3 4] Sfc. B*«fU8 6a—8 6d^TSrfit-ttT 1 
■HiSStSiittSSL, Ii^8 6a-8 6di: 

*5V^T#^S4^1l»^*^$^Tt>S:U\ ^Hfe. 8 6 
a-8 6ctlBW^L, W*»8 6d<Z>*.»&6B 
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«tt6:H^fc^ ait, mmus e^mt 

[0 2 3 5] fete, *SSMW*>lft*tt, H*£#J 1 - 6 (7) 
i W*i<0*# i t g * i;|§**WC«lt8 r i *s pj 

[0 2 3 6] CHJ£« 1 0] HffiW 1 £>I3 2 Id^ Lfc« 
jglcte^T, SttJiiSlfil 1 i^fBJtcKltkftSTife 
ii2tLt, tM»«i*^aiv^»»«rfflv^5r. ilMrSb 

»JC««»J»^TFTttftl*|»lC«o-Clt«W 
r iiefe5fc^3S?fftL^i-<, §Sf 

[0 2 3 7] *l»«|*4:<>oiSfttt*t»fcLTtt, B 

(*vm) , c («*) , n mm) **&»iixfc'>fc 

< it — ^co^mt, a l (r^;^^) , Si m 
m) , p (])>) ^5>itfnfc*4<it — ^^ni 

[0 2 3 8] Will ^ffcTA'S — (A 1 xNy) 

^ffc*sn«r/u-^=^^<oafk*, mitmm (six 

Cy) Wt*Sil5S*W«flS*, SEftS* (S i xN 

y) \zK&ztizmm<n&<kto* mt^vm (bxn 
y) \zttm£tiz>*vm<nmm, v^it^m (b x 
p y ) Kit&ztizfcvmo}) >{m*m^z>^ttf-*i 

mX~hZ> 0 mfcT/H-tJ* (A 1 xOy) left 

5. fete, ±iaa*tt»»J-*5^-C, x, yttffigcDg 

[0 2 3 9] ±Kffc^»l-flfc<0S**l&*^;b* 
SrHT*#8 D Mill »{fcT/us~*-Mc£*£:8& 

Srfflv^5-4:tRnB-e*4. t»JKl»«*rrt 
5 0 fete, JilE^LKfbT/u^^^A^tev^r. x. y 

[0 2 4 0] ^HBB6 2 - 9 0 2 6 O^fRliiE 

il**L*:fl-»*rfflV^*^i:^-C#5 0 HP*>, Si, A 

'>fe<fct-«, #£L<liCe (tyW , Yb 

(-< y^/Hf^A) , Sm (if-^y^A) , Er (^/U 
t^A) , Y Wyhy^) , La (^>^V) . G 
d (#K!J-£i0 , Dy (y^yn^/[)A) , Nd 

frbmtitl1t'Pte< t t 30>7C*) £ 

fflv^rHt#5 fl ^ixP><7>W»!-t!S*a**:8i-e 
fe<> *^T^y^JR^OfSASrl»Ca*^*>5o 
[0 2 4 1 ] '>fe< H^f^> K*KX*4T 

t*\ ^V^v F70i;-^>li:Pfim5o ) £r 



i?^<fe^i^fe^^u ? -c^ii*^f&T-r^fi*6, fe 

6-<<»^J»JS (»^L<li5-100nm) Xffll^ 

[0 2 4 2] ±aEj»fR»*Srto»fl.^e>fe4» 
g!Sr*.#-Cfflv^^4:t-C#636^ wft*><0*l!li: * & 

[0 2 4 3] fete, *mi&m<DmffiLte. njfe#ji~9co 

1 ^-r ti(»mj& its* lai^^^ttsit^ r * # w 

[0244] mmmi n ^fiMitiiELittt 

Wtt««EL*rftS:ffl^rt*16-C#S. fiU 

L»#*tt**^e»«£EAS«l^«>. 0 fe 

^ibSJEl-»io ^»/±^tt^^^)TFT^ffll>feit 
frtffebfel\> 
[0 2 4 5] *fcli, ^*Wl-^iblC|g|Smm^teV^ 

[0 2 4 6] * fc, ***«^*J4H 1-10 
6 e 

[0 2 4 7] [*Hli«12] *«*WSr**LT»«* 

fig"C*>So ELf-fXT'l/.fiLrii^ya^-?, 
5 C 

[0 2 4 8] Sfc, ***Wtt±SEOE LfV X^U-^ 

[0 2 4 9] ^<nj:5fe*^Hi UTIi, ELf^ 
tfx^-^^^, y*i?9'i>ii*9* afflttflWit 

hr^fX^ (CD) . tf— "T4*9 (LD) X 
li^^^/Ufcfx^^^^ (DVD) «£^Eft«ffSrS 

m <c^**»fe>nso *Ht>*^K«wwsriai sir. 

[0 2 5 0] 118 (A) 1*^— yt;l/nyt e a - 

19 . *ff 2 0 0 1, ^ff 2 0 0 2. *^KK 200 
3, ^-^K2 0 0 4*«:^ 

2 0 0 3*cfflt^6r ids-C^So 

[0 2 5 1 ] B18 (B) Iif7t*^9-Cfc»), 
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2 10 1, 2 10 2, A^ffi 2 1 0 3 s & 

^-/^f 2104, £&g|$2 1 

0 6*££^fr D *i«Wt**S6i2i0 2i:fflif^; 

[0 2 5 2] Ell 8 (C) l±SWffi9tt*tS<OE L^-f 
xr^WcD-BB -CfcO, ##2 3 0 K fit 

^-^2 3 0 2, ia5i^<yK2 3 0 3 N Xtj^- — 
^ 2 3 0 4, Jt^lk 2 3 0 5, X^Rfli 2 3 0 6f^ 

tfo *«Wi**i6B2 3 o 6icfflv^5ri3&s-C**. 

[0 2 5 3] [HI 8 (D) KCMKtt«r«;tfcaftW± 

K EftI* (CD, LDSfcliDVD*) 2 4 0 2, 
*ff^>fyf24 0 3, X^SK (a) 2 4 0 4, 3^ 

sem (b) 24 0 5f^ o m^mm (a) ii^L 
TBfttt««:x^u m^mm (b) ii±tLT*** 

5 36«, *«Wli^ixb«*»« (a) , 

[0 2 5 4] Ell 8 (E) /U) 

a-^-efcf?, W2 5 0 1 , ^^792 5 0 2, 

a 2 5 0 3, UkfM-f ^2 5 0 4, I^8f2 5 0 5 

[0 2 5 5] ifc, »*tt«c:ELfl-»«>*Jtl»«* $ i«< 
[0 2 5 6] J£Jt±cc>«M. *JS«W^i«fflttH«i1Sa<)T 

[0 2 5 7] [mmm 1 3 ] h^<^>e l 

[0 2 5 8] SfELliL-Cffll^ELW^t 

t Lt 5 0 nmJ^cOTPD, E LB t IT 5 0 n mff<7> 

**a>EL*^*rfts»Lfc. fiU ^f7^^IT 
O/^-V (2mm«) ±lCELjg£r£ffi3SU£U IT 
O^* — ^iH^tS <t 5 f-* h7^^(0MgAg« 
45 (2mm*S) Mtt 

[0 2 5 9] ^(7)i:^ft«tUfeEL*^-(7)JE»«JE (Vo 
ltage) (t*Sf£?6J* (Current Density) (^BIH&£r[2 2 3 

(A) ^^"To m«35JS<b^3t(7)»S (Luminanc 

e) ^Mi2 3 (B) [C^ Q ft*5, *HJSfr'JC0E 
L^T-(15 2 4 nmf^ift^&gtC^^t: 9 -^^^^, ft 
Sillix = 0. 3 0, y = 0. 5 7T'kofc, 



[02601 023 (B) {Cjifttf 5 0 0 0 c d/m 2 

(ommzm-ftiMaW) 1 o o m a/ c m2<o*sE«j* 

tfMfcfcSo t:T" iflttl 5 6 jumCOjE^cOiil* 

ELX*«BSr%;tSfc, -■*fcfc9K#B*««li 
#32 4 /iAtftSo 

[0 2 6 1] 123 (A) i'^-r<k 5 **lWT'ffl 
If^ELttftlll OV^X^C 1 0 OmA/c m2(7) 

«**S-c*«M*«ft5<w-c, iovtti«i;l t )2 

4 /i A(75««E*:e£iCjlEi-fc«>tCtttt4 2 0 k QW»tt 

[ 0 2 6 2] f£oT, Ell (B) (C*tfitt»10 9i 
LT 4 2 0 k Q^ffifitf**RJtntfEL*^l 1 OlCfi 

-C#5o ^ft«££#J5 0 0 0 c d/m2£ 

[0 2 6 3] faHt % EL«W»*«:iSrf-ri-tt, f&JrCf* 

6o Witfl 0 0 0 c d /m2a*^»*"C+»t?*>*X 
fiWjrl»JSli3 0mA/cm 2 gS, EL|f^) 
Bt4«BE*i«&6 Vtfc5W\ -BSIfcfcO 7. 3 /i A 
0»ag^flcii*itfSl\ t£oT, ^J8 2 0 k Q^ffifit/*: 

[0 2 6 4] r.CO J: 9 (c, EL*/T^I^7>-^ 
[0 2 6 5] 

i«w<n»*] *m%m&nm-i-z>^ tx\ tft^i# 

mteTfTJZf-? h V **S!ELX*H6«*:#Sr 

0B##*l»«S^*m\ ««£#J»fflTFTC0»tt/<7 
[0 2 6 6] tfc, S«±JC»*Six5TFTi(*:fc# 

[0 2 6 7] -t LT, -tOj: iteTfrj?"? h V 

m 1 1 e L^^y$a^«^c^^-tsi D 

[0 2 ] E LX^3fi«^Wrffi«afiS:^-rHo 
[13] ft^tDE L**tBJtlC*5»taH*»<0«rit 
^r^i-[§] 0 
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Abstract of JP2002311898 

PROBLEM TO BE SOLVED: To 
provide a light emitting device capable 
of stably displaying a desired color by 
suppressing variation in brightness of 
light emitting elements even when an 
organic light emitting layer is 
deteriorated to some extent, and an 
ambient temperature changes. 
SOLUTION: A reference value of 
current flowing through a pixel part 
from a video signal data is calculated. 
Then, when a picture is displayed in a 
pixel part according to the video signal 
data, a driving current of the light 
emitting elements of the whole pixels 
is measured. Then, a voltage value to 
be supplied to the above two pixel 
parts from a variable power source is 
corrected so that the measured driving 
current reaches the reference value. 
By the above configuration, a 
decrease in the brightness 
accompanied by deterioration of the 
organic light emitting layer can be 
suppressed, and a sharp picture can 
be displayed as a result. 
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